HgCI2 induces an autoimmune disease in the Brown Norway rat characterized by synthesis of autoantibodies (mainly, anti-GBM Abs), severe proteinuria and interstitial nephritis. Also, HgCI2-injected rats develop glomerular cell infiltrates consisting of ED1 cells (monocyte/macrophage), starting on day 4 and reaching a maximum on day 8. Treatment with anti-TNF-antiserum had preventative effects as it reduced the urinary protein levels to close to the normal range and also blocked the influx of inflammatory cells in the renal glomeruli and interstitium, but circulating anti-GBM and lineal glomerular IgG deposits were unmodified. In addition, whole isolated glomeruli from HgCl2-induced nephritis secreted TNF-commencing on day 8, being maximally detected on day 11 and preceding, between 2 to 3 days, the development of proteinuria. The administration of anti-TNF-u antiserum or anti-4 integrin mAb completely abrogated the synthesis of TNF-in glomeruli isolated from the respective treated groups of animals, in addition to the proteinuria. Taken together our results confirm that TNF-plays an important role in the induction and development of HgCl2-induced nephritis and highlights the pathogenic importance of the local release of TNF in those renal diseases in which prominent glomerular macrophage accumulation is a constant feature.
Introduction
Mercuric chloride (HgCl2) induces an autoimmune disease in the Brown Norway (BN) rat mediated by T-dependent polyclonal B-cell activation 2 resulting in hypergammaglobulinaemia, synthesis of anti-nuclear and anti-glomerular basement membrane (GBM) autoantibodies as well as development of nephritis with glomerular [1] [2] [3] lineal deposits of Ig and proteinuria.-The h'stological renal lesions consist of a transient influx of mononuclear cells (mainly MHC class IIbeating T-lymphocytes and monocytes) into the renal interstitium and monocytes and CD8 + T lymphocytes into the glomeruli. 4 It has been shown recently that interaction between lymphocytes and endothelial cells (EC) is crucial in the development of this renal disease. 5 Treatment with Abs against the cz4-integrin abrogated the development of interstitial nephritis and virtually abolished the anti-GBM Abs production. Consequently, glomerular deposition of anti-GBM Abs was absent and proteinuria was reduced to levels close to the normal range. In contrast, anti-DNA Abs synthesis was unaffected by this treatment, suggesting a selective immunosuppressive role in the anti-z4-integrin Ab.
The role of lymphokines in leukocyte recruitment to inflammatory sites has been well documented. The increased expression of counterreceptors for leukocyte adhesion proteins, such as intercellular cell adhesion molecule (ICAM-1), endothelial cell adhesion molecule (ELAM-1) and vascular cell adhesion molecule (VCAM-1) on 
Results
Effect of anti-TNF<, treatment on the proteinuria: As shown in Fig. 1 integrin Abs (HP2/1 mAb). 5 In both situations, the first phase of proteinuria was unaffected.
Effect of anti-TNF<x treatment on anti-GBM and anti-ssDNA synthesis.. Increased anti-GBM Ab concentration in the serum from rats injected with merculT (Group I, Fig. 2A ) was detected by ELISA from day 8, with the mammal concentration being observed on day 13 of the disease. After day 13 , serum levels of anti-GBM Abs started to decline as also occurred with the proteinuria. The serum levels of anti-ssDNA Abs in this same Group I (Fig. 2B) ( Fig. 2B) . None of the treatments affected the ssDNA Abs production.
Histopathology and immunofluorescence studies on kidneys: Renal tissues from rats treated with I'gCl2 (Group I) and HgCl2 plus anti-TNF-a Abs (Group II) (n 4 rats/group), were examined by light microscopy on days 13 and 23 of the disease (Fig. 3A and B) . As reported previously, '5 kidney tissues from BN rats injected with mercury presented a severe interstitial mononuclear cell infiltrate. The inflammatory cells were preferentially located in the perivascular regions of the renal interstitium. However, in the same group of rats treated with anti-TNF-a Abs, cell infiltrates were not observed in the renal interstitium (Fig. 3B) . Kidneys from HiOinjected rats showed a normal renal histology.
Phenotypic analysis of glomerular cell infiltrates are given in Table 1 . We found an impor- (Fig. 3C and D) .
Kinetics of TNF<x secretion by culturing glomeruli: TNF-ez concentration from glomerular cultured supernatants was measured after 24h incubation by using a bioassay. As shown in Fig. 4A , the TNF-z levels in supernatants from cultured HgCla-injected rat (Group I) glomeruli started to increase before day 8 of the disease, reached a peak on day 11 (p < 0.01), and then it declined by day 12. Figure 4A illustrates both the kinetics of TNF-ez production and the urinary protein excretion. Interestingly, TNF-0t production preceded the development of proteinuria by 2-3 days. When TNF<z production was analysed in glomeruli isolated from rats belonging to both Groups II (anti-TNF<z treated) and III (anti<z4 treated), no significant levels of this cytokine was detected ( Fig. 4B and C 7 and the in vivo administration of LPS also induces glomerular TNF-a mRNA expression in the absence of leukocyte cells infiltration. 8 Also, it has been shown that stimulated resident glomerular macrophages have the faculty to release cytokines such as IL-8, GM-CSF and TNF-a, among others. 39 It is well known that inorganic mercury remains a major environmental toxin that alters cell calcium homeostasis 4 and mitochondrial functions. 41 In concentrations commonly used in experimental models the Hg 2+ acts as an ionophore as well as Cu+. 42'3 In addition, the administration of HgC12 causes the activation of circulating lymphocytes, resulting in a polyclonal B-cell activation 2 and also producing a direct toxic effect on tubular renal cells. It is possible that mercury also has the potential to induce the activation of resident glomerular cells, thus initiating the secretion of cytokines as TNF-a. This local secretion of cytokines, in addition to stimulating chemotaxis, can induce the recruitment of circulating monocytes throughout the VtA-4/ VCAM-1 cell adhesion pathway. The mechanism proposed could be supported based on the low levels of TNF-0t in the supernatants of cultured glomeruli and on the absence of renal tissue cell infiltrates after mercury-injected rats were treated with the anti-4 integrin.
